
z sphe-ci: btirrj ir.itrposcd between siiz womitzz 
supcor.ing 2nd pressing mc-.bcr and siid :o? rjig drive 
sr.a-':. said spherical bcarjig co-pnsir.g sDhcricai $22:5 
foTTzzz in Siid workpi-ce suscorins ' k-.d ircssin^ 
-cr.bc: ar.d Ln said top ring drive shar.. rcsoceiiveiv. 
ar.s a singis scaled ir. said scats so as io allow 

said ;op rsi^ :c uiTupon cliar.scs in the indir.aiior. of 
said upper surface or said T^rr/Sz\c, inz radius 0: said 
sphere being subsiir/Jaiiy \ht izrr.z as -jie radius 0: 
curvarjre of each 0: said spherical seais. 

2. Tr.c polishir.g appararjs according :o ciain: 1, where^r 
said :o? ring has a piura]i:y of suc;:cr. :-:c:e$ coar.ected :o a 
vacuu.T. source, whereby li-.c workpisce is atcactabie ic a 
lower surface of said :op ring '^r.cz: a varuur?. deveiootd bv 
said vacuur: source. 

3. The polishing aoparaius according to ciairr 1, whereiz 
said top ring coT.prises a porous piaie csnneited to 2 
vacuum source, whereby -he worinpiece is atrac-abie 10 a 
lower S'urface of said porous plate under a vacuum cev-;. 
oped by said vacuum sc'.:rce. 

4. The pclishung appararus according to claim 1, and 
furjicr comprising ai leas: one nrs: pin mounted on said top 
rj.g drive shaft arc a: leas: one second pin mounted on said 
top ring, said r.rst pin and said second pin being heid in point 
contact ui;h each other such Lhat torque from said top ring" 

^ drive shaft is iransmitred to said too ring via said ^ins. 

O 5. A polishing apparacus for poiishi-g a sur::^^' of a 

(u workpiece, comprising: 

^ 2 n:mtable having an abrasive cio:h at an ucpe- s"-^-*— 

^ thereof; 

yj a top ring positioned above said turntable for* supposing 

uhc wcrivpiece to be polished and pressing -Jnc work- 
piece against said abrasive cloth; 
a top r.z% drive shaft coupled to said top ring: 
a spincricai bearing interposed ber-een said top ring and 
. _ said top ring drive shaft for aiiowi-g said tooring 10 tik 

y. ^ changes in the incl-naticn of said uoocr surface c" 

fn ^ said turntable: 

1^ a: least.cne nrs: pin mounted on said :cp ring drive shaft 

^ . zzz a: ieas; one second pin mounted '0= said to? rins, 

said nrst pin and said second pin being heid in point 
contact wiu: each other such that torcue frcm. said tcp 
M ring drive shaft is u-ansmitted to said'too ring vii said 

pL-.s; and 

damping m.ear.s provided on at least on: of said f.rst pin 
and said szzzr.c pin for :rv:ib:ung :hc u^smissicn of 
vibrations from said :op ring drive shaft to said tec rlns. 

6. : ne polishing appararus according to ciaim. 5. wherein 
said damping means comprises ar. elastic me.m.ber mounted 
on^at '.east one of said :'.rst pin and said second oin. 

7. A poiiihLng appa.-a:us for poiishin? a surface 0: e 
^'orioiec:. com.prising: 

a njmtable havi-g z,- abrasive cicih 1: an uzpz: v^rfizz 
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a top ring positicnec above said turntable for suororung 

the workpicce :o be polished and pressing :hV work! 

piece against sai: :brasive clotit: 
a top ring drive shar. ccuplcd to said :cp ring; 
a stationary mem.bc: supposing said top ring drive shaft: 
a su:h:ri:ai'bcarj:g interposed between said too r,ne and 

said top ring driv- sha:: for aiicwin: said top'ringx til: 

upon changes in tne inciinauon of izid ucoer surace 0: 

said tum.tabic: ar.c 
dam.pinj -.ca.-:s for c;mp;r.; si;d :op ring drive shari. said 

damping means bc:ng p-v.cec ?::'^*:en said :o: ring ^^x# 
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crivc shir: and jiid sizccr.sr.- - — -^e- 

:op r:-g d-Ivc shaTi. ' ' '-??o---'3 Ja:d 

S. : pciishin; ippsr^xs according -o clsi-. 7 
luncr co-pr.3L-g 3 radiii x^^-ir.z irccrjosed c-X^.; 

^ "^:v:-=- rin^ dnvc shS:.*;; • ^ 

.-c.u sa:. oca.-cg a.-.: said s:r.ior.a.4 .rxcN-V 
s„c- d t^'T;"'" ^??^-^:^Vacc=rd:=g :o dair. 7, wh^i-;. 

,0 su?p:v:ns o:I r.co 2 space deSrcd be:wWr I^V-^ 
w-.v- sna.- ar.= said sti-or.arv .^.c-btr " 
10. ! r.z Doiishirg sppararjs according 10 dairr. 9 ard 

•""■'•S wT=Sn 
^S^^^S:' ^"'""^ ^=^= ^'^^^ °=^-S V.C said 
_ II. ~.c poiis>Jng apcsrarjs ^ccordins :o ciairTi ' and 
^^-.-.src3-.pr.s;ng oiasir.g s^cans for res:i:=n:!y hoId--e said 

;s - ---S ,=osiLcntd above said lu.-^iabl- for suoDorJnj 
Q wor.-p:!ce to be polished and ::tssing ihV work 

g .=:s« 2Sa:ns: said abrasive do-h; 

2 2 -^"S <i-"vc shaf: coupled !o said ICO ring: 

- s.ohericaJ bcsring intensosed be-.wc-n said too nne and 
sa!= :c? r.ng drive shi/t for aJIewing said too'rinj to tiJt 



a sph .C21 ocanns ••ntensosed between said too ring and 
.3 iv.z :cp r.ng an ve shaft for allowing said too ring To tiJt 
--^-Sy :r. the ir.e:->.arJon of said ucocV surface 0' 
fe sa:c rurr.iabie: asc " 

■ - ■•'"•S "Oi^" -ovab'.y mounted on said too riae drive 
iy ^r-^~- :- .:l"raJ:ty of retaining .Tc.T.'oers' ex;Indin» 

•-voug.- said to? ring holder and .'sed to said too rn/ 
a." a p:-a!::y of springs bei-^een iaid to? ring holder 
.Tcrncers. said sorings rcsilientlv 
; ~ -Sv'S 52^= «3 -;'S holder against said too rins drivi 

N= ^ *"='"'a:-'oiii«:o.orin|inaprede:ernuned?la.ncwii> 

^ respect to said :o? ring drive shaft. 

5 ^.i-:: ."I'^-'S a?.=«rjs according to claim 1. and 

Cl ^P='i:^i 3 transferring device provided i= the 

o: src tutrtabie for LtL-sterring ire work^iece 'o 
.J 1," '"/•■S- .^.^"^ ^'^-^^=---5 dz^ct ineiMding holding 
rr.:i.j :_or r=oiQ:ns saic woroiecc. and shock absorbi-.- 
-cans r=r r;s:::eni!y s-jpporing said holding means to 



suppress :he e=cct of an i.Tfpac-. on -he workoicce durin« 
-anj:e.-p.-ocess. = 

JO wwl:.'''" apparatus acccrding ic claim IJ. 

w... .... ..,e nc:c:n£ means comprise a s-pport mcm.oer 

nav.r.g a suction ho-e connected to a vacuum sou-c- fo- 
a:tra_ct:.2S said workpiece to said suppor se.-nbs.-. 

la. The polishing apcararjs according to clai'- 13 
wnerern said shock absorbing means comprise a soring tor 
urg-.ngjaid holding means upu-ardly. 

16. ;.-.e poiishin; apparapus accordina lo claim 1. wherein 
S2:z ip^ir.zz\ sca:s have :be same cocfllcient of friction 
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A polishing appararjs ociishing a sur.^ace of a 
wor.<p:ic:. co.mprising: 

a rumtabic having a- ab.-asivc cloth i: an upccr surface 
t-e.-cof; 

2 'Cc ring posiLo-ed above said r—.tabie for supporJng 
:.-^e wc.-kpiec: to be polished and pressing the wor"'. 

" best avaiuble copy 

2 :n:e.-po$cc between said :o: r.-t is.c said top ring 
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drive jbafi, iaid plate having in acoular lower projcc- 
lion. at a lower surface thereof, which cociacts Lhe 
upper surface of said top ring, pressure disinbutioa at 
the lower surface of said top ring bciag sstabiiahcd by 
ihs area over which said lower projecdon contacts said 
top ring; and 

a spherical bearing interposed between said piate and said 
, top ring drive shaft, said spherical bearing comprising 
spherical scats fonned in said plate azd in said top ring 
drive Shan, respectively and a single sphere seated in 
said seau so as to allow said :op ring to alt upon 
changes in the inclination of said upper sunace of said 
cumLable. 

18. Tnc polishing apparatus according to clain: 12, 
wherein said top ring has a p!urali:y of sucuon holes 
connected to a vacuum source, whereby iie worxpiece is 
a:L-actablc to a lower surface of said top ring under a vacuurr 
developed by said vacuum soxarcc: 

19. The polishing appannis according to clal-n 12. 
wherein said top ring comprise* a porous plate cocnected :o 
a vacuum source, whereby the woricpiece is anraci2bie to a 
lower surface of said porous piaie under a vacuu.-n devel- 
oped by said vacuum source. 

20. Tne polishing appararjs aecording to claim 12, and 
^ funher comprising at least one 5rst pin m*ounied on said top 

ring drive shaA and at least one second pin mounttd on said 
top ring, said first pin and said second pin being" held in point 
coniac: with each other such tha: torque L-om said top" ring 
drive shaf: is transmitted to said top ring via said piris. "* 

21. Tne polishing appanois according to claim 1. wherein 
said mmtable has an axis of rotation extending parallel to 
and spaced from the central longitudinal axis of said top ring 
drive shaft; and funher com.prising an abrasive spray nozzle 
disposed above said turntable and oriented to direct abrasive 
slurry onto the abrasive cloth a: a location spaced radially 
inwardly of the iunr»;ablc from the location at which uhe 
surface of a woricpiece is pressed against the abrasivt cloL'i 
by said supporting and pressing member. 
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22. A POlisl\|ina apparatus for polishing a surface of a workpiece. comprising: 
a turntable having an abrasive cloth at an upper surface thereof: 
a top ring positioned above said turntable for sup porting the workpiece to 
be polished and pressing th^ workpie ce against said abrasive cloth: 
a top ring drive Ihaft coupled to said top ring: 

a bearing for alloWino said top ring to tilt upon cha nges in the inclination of 
said upper surface of sai d turntable: and 

a pluralitv of biasinia members rigidly a ttached to said top ring. 



2^ A polishing apparattis for polishing a s urface of a workpiece. comprising: 
a turntable having art abrasive cloth at an upper s urface thereof: 
a top ring positioned above said turntable for supp orting the wori<piece to 
be polished and pressing the workpifece against said abrasive cloth: 
a top ring drive shaft coA pled to said top ring: 

a bearing for allowing saia top ring to tilt upon cha nges in the inclination of 
said upper surface of said turntable: anc 

a plurality of biasing membe\s rioidly attached to the periphery of said top 

ring. 



A polishing apparatus for polishirio a surface of a workpiece. comprising: 

a turntable having an abrasive clotia at an upper surface thereof: 

a top ring positioned above said turntable for su pporting the wori<piece to 

be polished and pressing the workpiece against said abrasive cloth: 

DcrqT A\/A!LABLE COPY 
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a top ring drive shaft coupled to said top ring: 

a bearing for allowmg said top ring to tilt upon changes in the inclination of 
said upper surface of said turntable: and 

a plurality of biasing members rididly attached to said top ring and 
positioned radially with respect to saiiji drive shaft for biasing the periphery of said top 
ring. 

25. A polishing apparatus forlpolishing a surface of a workpiece. comprising: 
a turntable having an abrasive cloth at an upper surface thereof: 
a top ring positioned above said turntable for supporting the workpiece to 
be polished and pressing the workpiece against said abrasive cloth: 
a top ring drive shaft couplea to said top ring: 

a bearing interposed betweelj said top ring and said top ring drive shaft 
for allowing said top ring to tilt upon change)^ in the inclination of said upper surface of 
said turntable: and 

a plurality of biasing means rigidly attached to said top ring and positioned 
radially with respect to said drive shaft for biasing the peripherv of said top ring. 
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